
ENGINEERING MANAGEMENT SUPPORT INC.

12335 West 53": Ave Suite 201
Arvada. CO 80002

RECEIVED

APR 2 3 1998

Telephone (303) 940-3426 SUPC7UO OM90N
Telecopier (303) 940-3422

April 22, 1998

Mr. Steven E. Kinser. R. G.
l.'.S. Environmental Protection Agency
Region \'1I
726 Minnesota Avenue
Kansas Citv. Kansas 66101

iT~ I

SL'BJKCT : Draft Baseline Risk Asssessment
West Lake Landfill Operable I'nit 1, Bridgeton, Missouri

Dear Mr. Kinser.

On behalf of Cotter Corporation (N.S.I. .) , l.aidlaw Waste Systems (Bridgeton).
Inc. , Rock Road Industries, Inc.. and the I 'n i ted Sates Department of Energy (the
"Respondents"), Engineering Management Support Inc. ( E M S I ) submits the enclosed
draft Baseline Risk Assessment (Appendix A to the Remedial Investigation [ R l ] Report)
for Operable I 'n i t 1 of the West Lake Landfill . We have also enclosed Sections 9 and
10.4 of the RI, which are summaries of the results and conclusions presented in the draf t
Baseline Risk Assessment. In addition, we have included a revised Table of Contents for
the Rl. Please replace the Table of Contents and insert Sections 9 and 10.4 in your copy
of the draft RI.

If you have any questions please do not hesitate to contact me.

Sincerely,
K N G I N K K R I M ; M AN A C K M K M si prom, inc.

Enclosures

Distribution:

Paul VyRosii sco, P.I-:.

Jalal El-Jayyousi State of Missouri
Steve Kovac - t SEI'A Region VII (\v o enclosures)
David A Iloet'er. Esq - t'SEI'A Region VII Regional Counsel (\v o enclosures)
John Nitt 'enegger - Sverdrup
Mike Bollcnbacher Auxie r & Associates
Doug Horro - Allied Waste Industries, Inc
Ward I le r s t - Water Management Consul tants
Michael Hockley - Spencer I ;ane Uni t >V H u m n e
Steve Landau - Cotter Corporation
Charlot te Neit /el - Holme Roberts & ( ) \ \en
James \\'agoner II - I S. Department of Energy
\\ ' ilham \\'erner - The Stolar Partnership
WE Whi taker - Rock Road Indus t r ies

4 0 0 5 7 3 2 3
SUPERFUND RECORDS



Table of Contents

1.0 INTRODK TION 1

/ / Purpose and Snipe <>t the Remedial Investigation Report I

1 2 Report Organization I

2.0 S I M M A R V OF P R K M O I S INVESTIGATIONS 4

2 1 Pre-Rl Reports 4

:: Operable I ' n i l - 1 RI f-'S H'ork Plans .5

J 3 Operahle I 'nit-1 Investigative Reports 5

2 4 Operahle I 'nit-2 Plans and Reports ft

J 5 Landfill Reports

2 (> i'ord Propertv Reports

3.0 SITE BACKGROUND 8

3 I Landfill Description and Location S

3 2 Sumrnan' ot Landfill Operations 9
3.2.1 Radiological Area 1 10
322 Radiological Area 2 10
3.2.3 Inactive Landfill Operations 10
3.2.4 Current Ac t ive Landfi l l Operations 11

33 Activities Adjacent To The Landfill II

4.0 SITE INVESTIGATION ACTIVITIES 12

•I I Sue Re<i»niaissiiiue 12
4 . 1 . 1 Summary of Methods and Procedures t ' sed 12
4 . 1 . 2 Deviat ions from Work 1'lan 13
4 . 1 . 3 Summary o t 'Resu l t s 13
4.1.4 Data Qual i ty Issues 14
4.1.5 Outs tanding Issues or Items 14

4 2 Threatened or Endangered Species Assessment 14
4.2.1 Summary of Methods and Procedures I sed 14
4.2.2 Deviat ions from Work Plan 15
4.2.3 Summary of Results 15
4.2.4 Data Qual i ty Issues 16
425 Outstanding Issues or Items 16

4 3 Overland Gamma Survev 16
4.3.1 Summary of Methods and Procedures I 'sed 16
4.3.2 Deviations from Work Plan 17
43 .3 Summary of Results I7

4.3.4 Data Quali ty Issues 18
4.3.5 Outstanding Issues or Items 18

4 4 Surface and Subsurface Soil and Perched Water Investigations IS
4.4.1 Purpose and Scope of Investigation 18



4 4 . 2 Summary of Methods and Procedures I 'sed 20
4.4.2.1 Surface Geophysical and Landfill Vapor Surveys 20
4.4 .2 .2 Soil Boring Pr i l l ing 21
4.4.2.3 Soil Sample Collection and Chemical Analyses 23
4.4.2.4 Perched \Vater Sample Collection and Analyses 25
4.4.2.5 Down-Hole Radiological Logging 26
4.4.2.6 Soil Boring Abandonment 27
4.4.2.7 (ieotechnical Sampling and Testing 27

4 4 . 3 Deviations from Work Plan 28
4.4.4 Summary of Results 30

4.4.4.1 Landfill Setting 30
4.4.4.2 Radiological Constituents 31
4.4.4.3 Non-radiological Constituents 33
4 4.4.4 Perched Water 35
4.4.4.5 Geotechnical Testing 36

4 .45 Data Qual i ty 38
4.4.6 Outstanding Issues or Items 40

45 (.irvutuluatcr hn't'Mnziitioit -1(1
4.5.1 Purpose and Scope of Investigation 41
452 Summary of Methods and Procedures I 'sed 41

4.5.2.1 Monitoring Well Installation 41
4.5.2.2 Monitoring Well Development 42
4 5 2 3 < i roundvva te r I . evel Measurement 42
4.5.2.4 Well Slug Testing 43
4 5 2 5 ( i roundwater Sample Collection 43

4 5.3 Deviations from Work Plan 44
4.5.4 Summary of Results 45
4.5.5 Data Quali ty Issues 46
4.5.6 Outstanding Issues or Items 47

46 Surface H'titcr and Sediment Investigation 4^
4.6.1 Purpose and Scope of Invest igat ion 48
4.6.2 Summary of Methods and Procedures I 'sed 49

4 6 2 1 Rainwater Runoff Sampling 49
4.6.2.2 Lrosional Sediment Sampling 50
4.6.2.3 Surface Water and Leachate Sampling 50

463 Deviat ions from Work Plan 51
46.4 Summary of Results 51
4.6.5 Data Quali ty Issues 53
466 Outstanding Issues or Items 54

4 7 Radon. Landfill Gas. and Fugitive Dust Investigations 54
4.7.1 Purpose and Scope of Investigations 54
4.7.2 Summary of Methods and Procedures I sed 54

4.7.2.1 Radon Sampling 55
4.7.2.2 Soil Vapor Sampling 56
4.7.2.3 Soil Sampling for Non-Radiological Compound Vapor Discharge 56
4.7.2.4 Fugi t ive Dust Sampling 56

4.7.3 Deviations from Work Plan 56
4 7 . 4 Summary of Results 57
4.7.5 Data Quali ty Issues 58
4 7.6 Outstanding Issues Or Items 58

5.0 PHYSICAL CHARACTERISTICS OF THK STt'DY AREA 59

5.1 Climate 59

111



Temperature 59
Precipitation 5')
\Vind Distribution 60

5 - Land ('se fill

5 3 Surface Features fill
5.3.1 Topography 61
5.3.2 Surface Soils 62
5.3.3 Surface Water 62

5.3.3.1 Area 1 Drainage 63
5.3.3.2 Area 2 Drainage 63
5.3.3.3 Off-Site Surface Water 64

5 4 Biota 64
5.4.1 Plant Communities 65

5.4 .1 .1 Area 1 Plant Communities 65
5.4 .1 .2 Area 2 Plant Communities 65
5.4.1.3 Plant Communities in Other Areas at or Near the landfi l l 66

542 1'hreatened and Hndangered Species 67
543 Area Wi ld l i f e 68

5 5 Suhaurface Features 68
5.5.1 Geology 68

5.5 .1 .1 Bedrock Geology 69
5 5 1 2 t 'nconsolidated Materials 7 2

5.5.2 Landfi l l Deposits 73

5 6 Hyilrogeology ~4
5.6.1 Regional Hydrogeology 74
5.6.2 Landfil l Hydrogeology 75

5.6.2.1 Groundwater Occurrence ""5
5.6.2.2 Groundwater Levels and F.levations 76
5.6.2.3 Hydraulic Gradient 77
5.6.2.4 Hydraul ic Conductivity and Porosity "8
5 6 2 5 Groundwater Flow Directions. Velocity and Flux "9

563 Water Supply Wells in the V ic in i t y of the Landf i l l 81

6.0 N.VITRK AM) KXTFNT OF RAIMOI.OGICAI.I.Y IMPACTKI) MATERIALS 83

f> I Procedures I'scd to Characterize Radiological^'Impacted Materials 83

f> 2 Background Levels of Ra<lionuclides 84

6 3 ( '.u' of \umencal Standards and Reference Levels S5

64 Radiologicall\ Impacted Materials in Area I 87
6.4.1 Radiologically Impacted Materials at the Surface in Area 1 87
6.4.2 Radiologically Impacted Materials in the Subsurface of Area 1 88

(> 5 Radiologicallv Impacted Materials in Area 2 89
6.5.1 Radiologically Impacted Materials at the Surface o f A r e a 2 90
6.5.2 Radiologically Impacted Materials in the Subsurface o fArea 2 91

6 6 Radiological Occurrences in the Northeastern Portion ol Area 2 94

f> 7 Distribution ol Radiologically Impacted Materials in Areas I and 2 94

6 8 Radiologically Impacted Materials at the Ford Property 95

6 9 Summary of Radiologically Impacted Material Occurrences 96

IV



7.0 CONTAMINANT EXTKNT. KATE AND TRANSPORT 97

/ E\tenl <>! Contamination and Potential Contaminant Migration 9~
7.1.1 Airborne transport 07

7 . 1 . 1 . 1 Radon Gas 97
7 . 1 . 1 . 2 Fugit ive Dust 100

7 .1 .2 Surface Water Transport 101
7 . 1 . 2 . 1 Rainwater Runoff Transport 102
7.1 .2 .2 Surface Water Samples 104

7.1.3 Sediment I'ransport 105
7 .1 .3 .1 Sediment I'ransport in Surface Drainage Channels 106
7.1.3.2 Sediment Transport From Area 2 Slope Frosion 110

7.1 .4 ( iroundwater 1 11
7.1 .4 .1 Migrat ion of Radionuclides into Perched Groundwater or the I.eachate Seep 11 1
7.1.4.2 Hx i s t i ng Radionuclide Levels in Groundwater 1 12
7.1.4.3 Future Leaching to Groundwater and Subsequent Off-site Transport 1 15

" - Contaminant hale and Persistence 115
" 2 1 Radioactive Decay 1 1 5
".2.2 Changes in Radionucl ide Concentrations 1 10
7.2.3 Other Fate and Transport Processes IKS

7.2.3.1 Leaching and Sorption 118
7.2.3.2 Volatilisation 121

8.0 NON-RADIOI.OCK AL CHEMICAL OCd'RKNCKS IN AREAS 1 ANT) 2 122

8 1 Son-Radiological Constituents Detected in Soil Samples 122
8.1 .1 Trace Metals Detected in Soil Samples 123

8 . 1 . 1 . 1 Trace Metals in Area 1 Soil Samples 123
8 . 1 . 1 . 2 Trace Metals in Area 2 Soil Samples 1 24

8.1.2 Total Petroleum Hydrocarbons Detected in Soil Samples 125
8 .1 .2 .1 Petroleum Hydrocarbons in Area 1 Soil Samples 125
8.1.2.2 Petroleum Hydrocarbons in Area 2 Soil Samples 125

8.1 .3 Vola t i le Organic Compounds Detected in Soil Samples 126
8 . 1 . 4 Semi-Vola t i le Organic Compounds in Soil Samples 12"
8 .1 .5 Pesticides and Poly-Chlorinated Biphenyls in Soil Samples 12S

A' 2 \on-Radiologual Constituents Detected in Erosional Sediments 128

8 3 \on-Radiological Constituents Detected in Rainwater Runott Samples 129

•V •} \on-Radiological Constituents Detected in Surface Water Samples 129

<S' 5 \on-Raduilogical Constituents in Perched Water and Area 2 Seep 1 Mi

<S' (i Son-Radiological Constituents Detected in (.iroundwatcr Samples 131

9.0 BASELINE RISK ASSESSMENT 134

9 I Human Health Evaluation 134
9.1.1 Chemicals of Potential Concern 135
9.1.2 lixposure Assessment 135
9.1.3 Toxicity Assessment 136
9.1.4 Risk Characterization 136
9.1.5 I 'ncertainty Assessment 137

92 Ecological Evaluation 137



10.0 St MMARV AM) ( O N C LI SIONS 139

IH I Summary of Site Conditions 13'J
10.1.1 Surface Setting 139
10.1.2 Subsurface Setting 140

10.2 Radiologicallv Impacted Materials 142

10} Potential Migration Pathways 1-13
10.3.1 Airborne I'ransport 144
1 0 3 2 Rainwater RunotTTransport 144
10.3.? Soil Hrosion and Sediment I ransport 144
1034 Leaching to ( i rounduater and Groundwater Transport 145

in 4 Kaseline Risk Assessment 145

REFERKNC KS 147

Tables

Figures

VI



APPENDICES

Appendix A : Baseline Risk Assessment

Appendix B : Radiological and Non-Radiological Analytical Results for Soil
Samples

Appendix C : Radiological and Non-Radiological Analytical Results for
Groundwater Samples

Appendix D : Radiological and Non-Radiological Analytical Results for
Surface Water Samples

Appendix E : Radiological and Non-Radiological Analytical Results for
Sediment Samples

VI1



List of Tables

Table 4-1 : Summary of Remedial Investigation Act iv i t ies and Invest igat ive Data Reports
Table 4-2 : Summary of Geotechnical Testing Results
Table 4-3 : Summary of RI Depth to Water Level Measurements
Table 4-4 : Summary of RI Groundwater Elevation Measurements
Table 4-5 : Summary of Groundwater Monitoring Wells Sampled as Part of the RI

Table 5-1 : Summary of Plant Species Present in or Near Areas 1 and 2
Table 5-2 : Summary of Water Level Measurements from Well Clusters
Table 5-3 : Summary of Alluvial Aquifer Hydraulic Conductivity Values

Table 6-1 : Summary of Radionuclide Occurrence Above Reference Levels in Area 1
Surface Samples

Table 6-2 : Summary of Radionuclide Occurrence Above Reference Levels in Area 1
Subsurface Samples

Table 6-3 : Summary of Radionuclide Occurrence Above Reference Levels in Area 2
Surface Samples

Table 6-4 : Summary of Radionuclide Occurrence Above Reference Levels in Area 2
Subsurface Samples

Table 6-5 : Summary of Background Radionuclide Levels at the West Lake Landfil l
Table 6-6 : Background Gamma and Radionuclide Concentrations in Surface Soil

Samples in the State of Missouri
Table 6-7 : Summary of Area 1 Downhole Gamma Log Results
Table 6-8 : Summary of Estimated Thicknesses of Subsurface Radiological!) Impacted

Materials in Area 1
Table 6-9 : Summary of Area 2 Downhole Gamma Log Results
Table 6-10 : Summary of Estimated Thicknesses of Subsurface Radiological!) Impacted

Materials in Area 2
Table 6-11 : Summary of Elevated Downhole Gamma Levels. Soil Samples Above

Reference Levels and Boring Log Descriptions
Table 6-12 : Summary of Estimated Areal Extent and Volume of Radiological!)

Impacted Materials

Table 7-1 Radon Flux Measurement Results
Table 7-2 Surface Soil Radionuclide Analytical Results at the Fugit ive Dust Sampling

Locations
Table 7-3 Fugitive Dust Analytical Results
Table 7-4 Comparison of 1995. 1996 and 1997 Radium-226 Results in Groundwater

Samples
Table 9-1 Chemicals of Potential Concern for Human Health Risk Assessment
Table 9-2 Summary' of Calculated Risks for Current and Future Potential Receptors
Table 9-3 Uncertainties Associated with Estimated Human Health Risks for OL'-l
Table 9-4 Summary of Estimated Ecological Risks for Operable Unit 1

vm



List of Figures

Figure 3-1 : Site Vicini ty Map
Figure 3-2 : Site Location Map
Figure 3-3 : Site Ownership Map in the Vicini ty of Areas 1 and 2
Figure 3-4 : Landfill and Surrounding Area Zoning
Figure 3-5 : Areas of Landfill Operations
Figure 3-6 : Exist ing Buffer Zone on the West Side of Area 2

Figure 4
Figure 4
Figure 4
Figure 4

Figure 4

Figure 4

Figure 4-7

Figure 4-
Figure 4
Figure 4-
Figure 4
Figure 4-
Figure 4-
Figure 4-
Figure 4-
Figure 4-
Figure 4-
Figure 4-

1 : Surface Drainage Patterns at the West Lake Landfi l l
2 : Areas of Hydrophyllic Vegetation in Area 1
3 : Areas of Hydrophyllic Vegetation in Area 2
4 : Overland Gamma Survey Results Compared to a 10 (.iR.hr Background

Value
5 : Overland Gamma Survey Results Compared to a 12.5 (.iR hr Background

Value
6 : Overland Gamma Survey Results Compared to a 15 uR hr Background

Value
Overland Gamma Survey Results Compared to 17.5 (.iR/hr Background

Value
8 : Overland Gamma Survey Results Compared to 20 (.iR.hr Background Value
9 : Area 1 and 2 Soil Boring Locations
10 : Occurrences of Perched Water and Leachate Seepage in Areas 1 and 2
1 1 : Locations of Groundwater Monitoring Level Wells
12 : Locations of Groundwater Qual i ty Monitoring Wells
13 : Surface Water, Rainwater Runoff, and Sediment Sample Locations
14 : Radon Flux Measurements Locations
15 : Methane Gas Measurement Locations in Area 1
16 : Methane Gas Measurement Locations in Area 2
17 ; Fugi t ive Dust Monitoring Location in Area 1
18 : Fugi t ive Dust Monitoring Location in Area 2

Figure 5-1 : Normal Monthly Precipitation for St. Louis Lambert International Airport
Figure 5-2 : Gencrali/ed Stratigraphic Column for the St. Louis Area
Figure 5-3 : Al luv ia l Aquifer Water Table Map October. 1995
Figure 5-4 : Alluvial Aquifer Water Table Map January, 1996
Figure 5-5 : Al luv ia l Aquifer Water Table Map April , 1996
Figure 5-6 : Alluvial Aquifer Water Table Map July, 1996
Figure 5-7 : Water Wells in the Vic in i ty of the West Lake Landfi l l

Figure 6-1 : Approximate Extent of Radionuclide Impacted Materials at the Landf i l l
Surface

Figure 6-2 : Approximate Extent of Radionuclide Impacted Materials in the Subsurface at
the Landfill

Figure 6-3 : Approximate Extent of Radionuclide Impacted Materials at the Surface in
Area 1

IX



Figure 6-4 : Approximate Extent of Radionuclide Impacted Materials in the Subsurface in
Area 1

Figure 6-5 : Approximate Extent of Radionuclide Impacted Materials at the Surface in
Area 2

Figure 6-6 : Approximate Extent of Radionuclide Impacted Materials in the Subsurface in
Area 2

Figure 6-7 : Approximate Extent of Radionuclide Impacted Materials on the Ford
Property

Figure 7-1 : Conceptual Model of Potential Migration Pathways
Figure 7-2 : Uranium-238 Radioactive Decay Series
Figure 7-3 : L'ranium-235 Radioactive Decay Series
Figure 7-4 : Thorium-232 Radioactive Decay Series





9.0 B A S H U N H RISK ASSESSMENT

A draft Baseline Risk Assessment ( B R A ) for Operable Uni t 1 has been prepared
by Auxier & Associates (Aux ie r ) in coordination wi th EMSI on behalf of the Ol ' - l
Respondents. The BRA is included as Appendix A of th i s RI report. This section of the
Rl presents a brief summary of the results and conclusions reached by Auxier as
presented in the BRA. Specifically, this section of the Rl presents a summary of the
following key BRA tasks:

• Selection of Chemicals of Potential Concern

• Exposure Assessment

• Toxicity Assessment

• Risk Characteri/ation

• Uncertainty Assessment

• Ecological Assessment

The first five of these tasks are part of the evaluat ion of potential risks to human heal th.
The final task is an assessment of potential impacts to possible ecological receptors that
may be present at or near the landfi l l .

9.1 Human Health Evaluation

A quan t i t a t ive assessment of potential risks to human health was developed by
Auxier in accordance with EPA's guidance for human health risk assessments ( H P A ,
1989). This assessment included the following:

• Identif icat ion of Chemicals of Potential Concern (CoPCs);

• Evaluat ion of potential exposure scenarios;

• Assessment of the toxici ty associated wi th the radiological and non-radiological
CoPCs present in OU-1;

• Characteri/ation of the potential risks to human health posed by the CoPCs in
OU-1; and

• Discussion of the uncertainties associated wi th the risk characteri/ation effort.
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9.1.1 Chemicals of Potential Concern

The first step in the risk assessment process is to identify the CoPCs for which the
associated potential risks wi l l he assessed. Contamination at the l andf i l l consists of two
locali/ed areas containing radioactive materials associated w i t h natural ly occurring
uranium-238, uranium-235, and thorium-232 decay series. The radionuclides with
relat ively long half- l ives were selected as indicators of all of the members of the three
radioactive decay series and used as radiological CoPCs. In addition, as with any solid
waste landfill, organic and inorganic chemicals are present wi th in the solid waste
materials and associated leachate. Based upon an evaluat ion of the concentrations and
toxic i ty of the organic and inorganic chemicals detected in the l andf i l l materials. Auxier
identified non-radiological CoPCs. The radiological and non-radiological CoPCs
selected by Auxier for consideration in the human health risk assessment are summan/ed
on Table 9-1.

9.1.2 Exposure Assessment

The potential for health effects from exposure to site-related contaminants were
estimated for receptors located onsite and in offsite areas potent ial ly affected by releases
from Ol'-l . Based upon an assessment of the characteri/ation data describing the source
term, existing access controls, and the current and projected fu ture land uses, hypothetical
receptor scenarios were selected for risk characteri /at ion. These potential receptors
included a landfill groundskeeper working adjacent to Areas 1 and 2 (current), an onsite
groundskeeper working on Areas 1 and 2 ( fu tu r e ) and an offsite (Ford property)
groundskeeper (both current and future). Residential receptors anywhere on the landf i l l
or commercial building users or construction workers on Areas 1 and 2 were not
evaluated due to exist ing deed restrictions on current and future land uses that restrict
these uses. Other potential onsite receptors such as a trespasser on Areas 1 and 2 or other
landfill workers, commercial building users, or construction workers outside of Areas 1
and 2 were also considered; however, it was concluded that the groundskeeper scenarios
(adjacent to Areas 1 and 2 under the current scenario or on Areas 1 and 2 under the future
scenario) represented the greatest possible exposure potentials.

As no maintenance act ivi t ies are currently being conducted in Areas 1 and 2,
potential exposures to an onsite grounds keeper were not evaluated under the current
exposure scenario. Potential exposures to a groundskeeper working in areas adjacent to
Areas 1 and 2 were evaluated as part of the current scenario. Potential exposures
associated with an onsite groundskeeper working in Areas 1 and 2 were evaluated as a
possible future receptor scenario. Due to the presumed future direct access to Areas 1
and 2, the onsite groundskeeper scenario was selected as the most conservative scenario
for evaluation of possible future impacts to other landfil l workers. The offsite (Ford
property) groundskeeper was considered to be both a potential current and future risk
scenario.
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The physical characteristics of the Site and postulated receptor behavior were
used to ident i fy potential exposure pathways to the hypothetical receptors. The potent ial
exposure scenarios identif ied by Auxier for evaluat ion in the risk assessment included the
fol lowing:

• Exposure to external radiation;

• Inhalat ion of dust and gas;

• Dermal contact; and

• Incidental ingestion of soil.

These hypothetical exposure pathways were combined with the results of the tox ic i ty
assessment to characteri/e the potential risks posed by Ol -1.

9.1.3 Toxicity Assessment

The toxici ty assessment determined the mode of tox ic i ty of the various CoPCs.
that is carcinogenic and systemic toxici ty, and provided a quan t i t a t i ve measure of the
toxici ty. Toxicity profiles inc luding carcinogenic slope factors and chemical reference
doses were developed for each of the CoPCs.

9.1.4 Risk Characteri/ation

Maximum credible risks were calculated for hypothetical current receptor
scenarios including a groundskecpcr performing maintenance act iv i t ies adjacent to Areas
1 and 2 and a groundskeeper on the adjacent Ford property. The carcinogenic risks to
each of these hypothetical receptors were estimated to be w i t h i n the generally acceptable
HPA target risk range of 10"'' to 10"1 (Table 9-2). The dominant exposure pathway for
these receptors was determined to be external radiation exposure from radionuclides in
soil. No adverse systemic toxic effects resul t ing from the presence of non-radionuclide
consti tuents were indicated by this assessment.

The Ford property groundskeeper and the onsite groundskeeper working in Areas
1 and 2 receptor scenarios were also evaluated under projected future conditions. The
results of the baseline risk assessment indicated that credible risks to onsite and offsite
receptors, represented by the groundskeeper working in Areas 1 and 2 and the Ford
property groundskeeper scenarios, are also w i t h i n the generally acceptable HPA target
risk range of 10"'' to 10" . Auxier concluded that these receptors are not expected to be at
risk from radiologically impacted materials in Ol ' - 1 .
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Non-radiological contaminants are un l ike ly to cause an unacceptable risk to
human health under future conditions for any of the onsite receptor scenarios evaluated.
Adverse systemic (non-carcinogenic) health effects are not expected, as the calculated
ha/ard indices for non-radiolouical CoPCs were less than one.

9.1.5 Uncertainty Assessment

The purpose of the uncertainty assessment is to identify those types of input to the
risk assessment that have the greatest potential to affect the results, and evaluate the
relative potential impact of those inputs on the results of the risk assessment. The areas
of uncertainty identif ied for the OU-1 risk assessment include the following:

• Defini t ion of the location and extent of the radiological materials;

• Characteri/ation of the radiological source term;

• Measured or estimated quantit ies and concentrations;

• The conceptual model for OL'-l;

• Calculations, models and numerical parameter values used for Ol ' - l ; and

• Areas, factors or other items for which l imited or no information are available.

The relative potential impact of these uncertainties on the results of the risk
assessment and the projected direction (conservative, that is tending to over-estimate the
projected risks, or liberal, that is to under-estimate the potential risks) of the bias
introduced by the identif ied uncertainties were estimated for the risk assessment. The
results of these estimates are summari/ed on Table 9-3. Overall , it was concluded that
the estimates of potential human health risks were conservative, that is the evaluat ions
tended to over-estimate the potential risks to human health.

9.2 [Ecological {-"valuation

Consistent wi th HPA guidance (ERA, 1997). the ecological risk assessment used a
phased approach to evaluate the potential risks to ecological receptors potentially
exposed to chemicals in environmental media associated with Ol ' -1 . During the i n i t i a l
step, problem formulation was used to define the scope of the risk assessment. Rased on
the results of the problem formulation phase, it was concluded that terrestrial ecological
receptors may be exposed to chemical contaminants in various environmental media
including soils, surface water and air.

RI Report
04 22 1W
Page 137



Fxposures to representative wi ld l i f e species via the various pathways were
estimated and the total daily exposure was calculated for each receptor species. Based
upon a comparison of these intakes to toxicity information, it was determined that
contaminants present in OU-1 may have an adverse effect upon the environment (Table
9-4). Plants, soil invertebrates such as earthworms, small w i l d l i f e species and
mammalian predators may be adversely impacted as a result of exposure to the
contaminants inc lud ing the metals arsenic, cadmium, chromium, copper, lead, selenium,
and uranium present in the surface and near-surface soils.

Although the results of the ecological risk assessment indicate that a potential
impact to w i l d l i f e may exist, the conservative nature of the risk assessment assumptions
undoubtedly result in an over-estimate of the actual risks that may be posed by Areas 1
and 2. One of the most signif icant sources of uncertainty potent ia l ly contr ibut ing to an
over estimate of the possible risks to ecological receptors is the use of the max imum
detected value as the basis for the exposure concentration. For example, the majority of
the estimated risks calculated for Area 1 result p r imar i ly from selenium and to a lesser
extent nickel and chromium. Occurrences of high levels of these metals are associated
with a single sample result, the surface sample obtained from boring WI . - l 14. This
sample contained selenium and nickel levels of 250 and 3,600 ppm respectively, which
are substantial ly greater than the levels found in any of the other samples. I 'sing the
second highest levels detected for each of these contaminants . 1.8 and 73 ppm
respectively, which are sti l l substantially greater than all of the other sample results,
yields substantial ly lower estimates of potential risk. Consequently, the calculated
potential chemical risks are highly influenced by a few elevated trace metal results, that
are not representative of the overall trace metal levels detected in the surface or near
surface soils. As a result, the potential risk estimates calculated using the max imum
values are only representative of the potential risks at a single sample location, and thus
are extremely conservative and greatly overestimate the risks that may be present at the
other locations in Areas 1 and 2.

It should also be noted that the areas of potent ia l impact to wi ld l i f e are located
within the l a n d f i l l boundaries. Some of the ecosystems present at the West Lake Landf i l l
are the result of exist ing ins t i tu t iona l controls and other l imi ta t ions on land-use w i t h i n
Ot '- l which allow field succession to take place. As a result , any disturbance of the
Areas 1 and 2. such as might occur with remediation act ivi t ies , may s ign i f ican t ly alter or
destroy the habi tats that currently exist, forcing w i l d l i f e present at the West Lake L a n d f i l l
to migrate to other areas. In addition, increasing development of the land around the
landfill has removed, and will continue to remove, significant amounts of w i l d l i f e habitat.
This overall decrease in habitat area over time w i l l result in some larger species leaving
the area and reducing the overall abil i ty of the area to support some types of w i ld l i f e .
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Based on the results of the sediment and offsite soil sample analyses, erosion of
surface soil from Areas 1 and 2 and subsequent sediment transport has resulted in offsite
migration of radionuclides from Areas 1 and 2. Soil erosion and sediment transport is
also considered to he a potential pathway for future migration of radionuclides from
Areas 1 and 2 during extreme precipitation events.

10.3.4 Leaching to Groundwater and Groundwater Transport

Perched water is present at isolated locations w i t h i n the l and f i l l materials in Areas
1 and 2. Very low levels of radionuclides at concentrations of approximately 1 to 2 pCi 1
or less were detected in some of the perched water samples.

Perched water discharges from the landfi l l surface in the western side of Area 2.
A sample of th i s leachate seep indicated that the radioisotopes present in the seep water
were all below the Missouri State MCLs. Based upon these results, the leachate seep
does not appear to he a s ignif icant migration pathway. Seepage discharge is not
considered to be a s ignif icant pathway for offsite migra t ion because the water from the
seeps does not migrate offsite.

The levels of radionuclides detected in groundwater beneath and adjacent to
Areas 1 and 2 generally were below both background levels and the State of Missouri
MCLs. Only one well (D-6) contained radionuclides above the Missouri State MCT.s and
the measured concentrations in this well were jus t s l i g h t l y greater than the MCL. Based
on the relat ively low so lub i l i t y of radionuclides in water and the i r a f f in i ty to adsorb onto
the soil matr ix , leaching of radionuclides into groundwater and subsequent transport in
groundwater to offsite areas is not considered to be a s igni f icant migrat ion pathway.

10.4 Baseline Risk Assessment

The Baseline Risk Assessment (BRA) ident i f ied eight radionuclides and their
associated daughter products as Chemicals of Potent ia l Concern (CoPCs) based on thei r
relatively long half-lives. Four trace metals were also selected as CoPCs for the human
health risk assessment. Based upon a comparison to LPA screening values, other trace
metals and various organic compounds detected in the soil samples obtained from Areas
1 and 2 were not selected as CoPCs as the maximum detected values of these constituents
did not exceed the risk-based screening levels.

Several potential human receptors were identified in the BRA including a
groundskeeper current ly working adjacent to Areas 1 and 2, a groundskeeper that may
work on Areas 1 and 2 in the future, and a current or future groundskeeper working
offsite on the Ford property. The potential pathways by which these receptors could
potential ly be exposed to contaminants present in Areas 1 and 2 included exposure to
external radiation, inhalat ion of radon gas or dust con ta in ing radionuclides or other
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constituents, dermal contact with impacted materials, or incidental ingestion of soil
containing radionuclides or other chemicals. Potential for exposure to contaminated
groundwater was not expected to be a signif icant pathway given the distance to the
nearest drinking water well and the fact that all businesses and residences in the area use
municipal drinking water supplies.

Based upon an assessment of the carcinogenic potential and systemic toxic effects
associated with each of the CoPCs, combined wi th the exposure assessment scenarios,
potential risks were calculated for each potential receptor. These calculations indicated
that the potential exposure to external radiation for the hypothetical groundskeeper that
currently could work adjacent to Areas 1 and 2 resulted in a carcinogenic risk of 1 x 10-6
for Area 1 and 1 x 10 (one additional cancer incidence per 100.000 people) for Area 2.
These calculated risks were within the generally acceptable risk range used by F:PA of
10 4 to K)"'1. No adverse systemic effects to the groundskeeper were identif ied. The
potential risks to a hypothetical groundskeeper working on the Ford property adjacent to
Area 2 resulted in a carcinogenic risk of 2 x 10"'' which is also within generally
acceptable risk range used by HP A of 10"4 to 10"''.

The potential risks to the future onsite groundskeeper working in Areas 1 and 2
were calculated at 2 x K)""" for Area 1 and 7 x 10° for Area 2, both of which are wi th in
the generally accepted risk range of 10" to 10"'' used by HPA. As with the current
exposure scenario, the calculated risk for a possible future exposure for a hypothetical
offsite groundskeeper receptor (6 x 10"'') were w i t h i n HPA's generally accepted risk
range. Non-radiological CoPCs arc not projected to cause unacceptable risks under either
the current or future exposure scenarios. Uncertainties associated with the human health
risk assessment were addressed through the use of conservative assumptions l ike ly
resulting in an overestimate of the actual risks that may occur.

The ecological assessment indicated that contaminants present in Ol'-l might
have an adverse impact upon the environment. Plants, soil invertebrates, small w i l d l i f e
species and mammalian predators may be adversely impacted as a result of exposure to
contaminants, including trace metals, present in Ol'-l soils. It should be noted however,
that some of the ecosystems present at the landfill are the result of existing institutional
controls and other l imi ta t ions on land use wi th in or adjacent to OU-1 that have allowed
field succession to take place. As a result, any disturbance of the landf i l l such as might
occur with remediation activities may significantly alter or destroy the habitats that
currently exist forcing wildlife to migrate to other areas. In addition, increasing
development of areas around the landf i l l has, and w i l l cont inue to remove signif icant
amounts of wi ld l i f e habitat forcing some larger species to leave th is area and reducing the
overall ability of the area to support some types of wildlife.
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Table 9-1 : Chemicals of Potential Concern (CoPCs) for Human Heal th Risk Assessment

Radiological CoPCs

l ' ranium-238 (for uranium-238 and 2 daughters)
Uranium 234
Thorium-2 30
Radium-226

Lead-210

L'ranium-238 - l ' ranium-234 2 * 0.05 (for l ' ranium-235 and one daughter)
Protactinium-23 1

Thorium-232

Non-Radiological CoPCs

Arsenic
Beryllium
Mercury
Nickel

Bis(2-ethylhexyl) phthala te
Di-n-hutyl phtha la te
Di-n-octyl phthala te

2-Mcthylnaphthalene
Phenanthrene

Aldrin
Dicldrin

Aroclor 1242



Table 'J-2: Summary of Calculated Risks for Current and Future Potential Receptors

Potential Receptor

Current Scenarios

Grounds keeper adjacent to Area 1

Grounds keeper adjacent to Area 2

Ford property grounds keeper

Future Scenarios

Area 1 grounds keeper

Area 2 grounds keeper

Ford property grounds keeper

_ocation

Onsite

Onsite

Onsite

Onsite

Onsite

Oflsite

Radionuclide
Cancer Risk

3 x 1 ()•"

1 x 10'"

2 x 10'"

2 x 10"

7 x 10"

6 x 1 ()""

Chemical
Cancer Risk

NF.

NF

6.x 10'x

5 x 10s

7 x 10 "

«;x io- s

Total
Cancer Risks

3 x 10'"

1 x ! ( ) • •

2 x 1 ()'"

2 x 10"

7 x 10 '

d x K ) ' '

Ha/ard
Quotient

NF

NF

0.0002

0.0009

0.0003

0.0002

NT! No exposure



Table 9-3: Uncertainties Associated with Estimated Human Health Risks IbrOl '- l

Source of I 'ncertaintv

Extent of Ol'-l areas

Heterogeneity of waste form

Bias in sampling

Inclusion of na tura l background

Calculat ion of 95",, UCL

Current and future land use as
commercial industrial

Current and future receptors as
occupational

Source release and environmental
transport mechanisms

Radon release model

Future receptor exposure mechanisms
at points of contaminat ion

Approximating exposure wi th
simplified expressions

Slope factors and reference doses

No reference doses for some
contaminants

External exposure source geometry

Representative contaminant
concentrations

Potential Impact
on Estimated Risks

Low

High

H i n h

Impact on Health
Protectiveness

Increases Protectiveness

Increases Protectiveness

Increases Protectiveness

Low to moderate Increases Protectiveness

Moderate

None

None

Low

Low

Increases Protectiveness

None

None

None

Increases Protectiveness

None

Moderate to high Increases Protectiveness

Change in ind iv idua l parameter values Low to moderate

Hmh

Generally increases
Protectiveness

Increases Protectiveness

Moderate to high Decreases Protectiveness

Moderate Increases Protectivencss

Moderate Increases Protectiveness



Table 9-4: Summary of Estimated Fcological Risks for Operable I 'n i t 1

Receptor

Area 1

Plants

Invertebrates

White-footed mouse

Cottontai l rabbit

American Robin

Ha/ard Quotients

547

152

3,320

5,750

16,000

Primary Contributors'

Selenium and nickel

Arsenic, chromium, copper,
mercury, n ickel and selenium

Selenium, arsenic and copper

Selenium, arsenic and copper

Selenium, copper and cadmium

Area 2

Plants

Invertebrates

White-footed mouse

Cottontail rabbit

American Robin

347

144

647

1,700

15,300

I ' ranium. chromium and lead

Chromium

Selenium, lead and arsenic

Selenium and arsenic

Selenium, lead, cadmium and
chromium

Areas 1 and 2

Red fox

American woodcock

Red-tailed hawk

154

442

12.2

Cadmium, selenium and arsenic

.cad and selenium

Selenium

1 As discussed in the t ex t , the ha/ard quotients presented above arc considered over-est imates ot the
potent ia l risks

2 I hese compounds were ident i f ied in the Hasclme Risk Assessment as the pr imary c o n t r i b u t o r s ot r i sk
to each of the potent ia l receptor scenarios identified above Occurrences of other chemicals present in
O l ' - l ami 2 may also resul t in potent ia l r isks greatci than the l lueshold v a l u e s


